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Abstract
Background: Legal requirements for quality assurance in German rehabilitation hospitals include
comparisons of providers. Objective is to describe and to compare outcome quality of care offered
by three hospitals providing in-patient rehabilitative treatment exemplified for patients with chronic
headache.

Methods: We performed a prospective three center observational study on patients suffering
from chronic headache. Patients underwent interventions commonly used according to internal
guidelines of the hospitals. Measurements were taken at three points in time (at admission, at
discharge and 6 months after discharge). Indicators of outcome quality included pain intensity and
frequency of pain, functional ability, depression, quality of life and health related behavior. Analyses
of differences amongst the hospitals were adjusted by covariates due to case-mix situation.

Results: 306 patients from 3 hospitals were included in statistical analysis. Amongst the hospitals,
patients differed significantly in age, education, diagnostic subgroups, beliefs, and with respect to
some pain-related baseline values (covariates). Patients in all three hospitals benefited from
intervention to a clinically relevant degree. At discharge from hospital, outcome quality differed
significantly after adjustment according to case-mix only in terms of patients' global assessment of
treatment results. Six months after discharge, the only detectable significant differences were for
secondary outcomes like improved coping with stress or increased use of self-help. The profiles
for satisfaction with the hospital stay showed clear differences amongst patients.

Conclusion: The results of this case study do not suggest a definite overall ranking of the three
hospitals that were compared, but outcome profiles offer a multilayer platform of reliable
information which might facilitate decision making.
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Background
In recent years there has been an increasing number of
publications on profiling medical care providers with
respect to quality of care, whether on the level of hospitals
[1,2] or outpatient care [3,4], and predominantly dealing
with methodological problems [5-7]. In Germany, Social
Security Code requires hospitals to enable comparative
analyses of their quality (Section 20, paragraph 1, Social
Security Code IX) to assure quality of care and to demon-
strate improvement in it. Since 2004, a comprehensive
quality assurance program for hospitals for rehabilitation
medicine has become accepted as a standard and is sup-
ported by all German statutory sickness insurances [8].
This program comprises aspects of quality concerning
structure, process and outcome on the basis of conven-
tional specialties in rehabilitative medicine (like ortho-
pedic, cardiologic or psychosomatic rehabilitation, with
others still under way). However, a minor number of hos-
pitals are determined by their therapeutic concept (like
Complementary and Alternative Medicine: CAM) and
thus are confronted with many different diseases or, lim-
ited by a very special indication, like rehabilitation of
chronic headache (usually assigned to "Neurological
Rehabilitation"). Problems arise if such hospitals try to
adopt the standard quality assurance program. Either the
hospitals are not able to fulfill the requirements for struc-
tural quality concerning several rehabilitative disciplines
or the less specific indicators of outcome quality do not fit
the special conditions of the disease.

As a consequence, we performed a multi-center study on
in-patients with chronic headache in three different hos-
pitals providing unconventional rehabilitative treatment.
Assessment of quality was restricted to the principal ques-
tions "Which patients are seeking treatment in the indi-
vidual hospitals?" and "Which degree of improvement of
the disease can be observed after rehabilitation?" The pur-
pose of medical care is maintenance or improvement of
health status for which outcome measures are of greater
intrinsic interest [9], especially with respect to patients'
perspective. As a consequence we focused in this study on
the dimension of outcome quality although aspects of
structure and process quality are essential components of
a comprehensive quality profiling [10,11].

The objective of the study was to develop a proposal for
methodology of outcome quality profiling, and to dem-
onstrate a suitable technique for comparing quality of care
of different providers. Potential benefit and limitations of
such an approach are to be discussed by means of a case
study on three real life examples in rehabilitative care.

Methods
Design
The project was designed as a prospective multi-center
observational study with three repeated measurements
per patient (at admission to the hospital, at discharge
from the hospital and 6 months after discharge).

Patients
Allocation of the patients to the hospitals followed the
normal course of any individual provider. Eligible
patients had to meet predefined inclusion/exclusion crite-
ria focusing on diagnosis (migraine, tension-type head-
ache or drug induced headache), disease duration (≥ 5
years) and degree of severity (≥ 5 days with headache per
month). Diagnostic was supported by a standardized
patient questionnaire (Kiel Headache Questionnaire
[12]) built on the criteria of the International Headache
Society. To avoid any in-house selection bias patients were
to be enrolled consecutively during the period of recruit-
ment (spring 2001 to autumn 2002) until targeted sample
size was reached.

Interventions
All patients underwent the in-patient treatment program
usually applied in each hospital and described by already
existing in-house guidelines. Participation in the study did
not affect the choice of any therapeutic procedure. The
respective basic treatment concepts of the three hospitals
are characterized as follows:

• 1st Hospital: specialized in treatment of headache with
focus on withdrawal of pain killers. Holistic treatment
concept following the recommendations of international
guidelines (migraine prophylaxis and treatment of acute
attacks), and including special diets, physiotherapy
(hydrotherapy and massage), neural therapy, homeopa-
thy, psychotherapy with relaxation techniques in compli-
ance with individual indication.

• 2nd Hospital: wide range of indications, about 12% of all
patients treated suffer from chronic headache. For chronic
headache comprehensive treatment concept including
drug therapy and physical therapy (hydrotherapy, mas-
sage) as well as complementary methods like food ther-
apy (fasting), acupuncture, cupping, neural therapy and
supportive psycho-social group therapy (relaxation tech-
niques and training in healthy life-style).

• 3rd Hospital: about 20% of all patients suffer from
chronic headache as the primary reason for the hospital
stay, treatment concept based on traditional Chinese
medicine. Patients with chronic headache receive 3 ses-
sions of acupuncture and 2 sessions of tuina-massage per
week on average, daily individualized Chinese drug ther-
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apy according to TCM syndrome diagnosis, wholesome
nutrition, and qi-gong exercises twice a day.

All three hospitals provide treatment that generally has
duration of 4 weeks. In this paper, the hospitals were arbi-
trarily designated A, B and C.

Outcome quality profile and data collection
According to the holistic concept of CAM methods, out-
come quality should be represented by a broad variety of
indicators. Outcome measures were self-assessments by
patients, and are summarized in Table 1.

Besides the assessment of treatment success and patient
satisfaction with hospital stay outcomes were defined as
differences between measurements at baseline and dis-
charge from hospital and 6 months later, respectively.

In each hospital patients with a planned admission were
screened for suffering from headache on the basis of their
registration forms. If so, about 4 weeks prior to admission,

patients were sent the Kiel Headache Questionnaire as
well as a headache diary; both of which were to be com-
pleted before arrival at the hospital. In case of inclusion,
patients filled out questionnaires assessing baseline status
within the first 2 days of their hospital stay. At discharge,
only those questionnaires which do not refer to everyday
life conditions were administered a second time (see
Table 1). Additionally, a scale for assessing the patient's
satisfaction with hospital stay was attached. Six months
after being discharged, patients were sent a third question-
naire and another headache diary by mail. The completed
questionnaires could be returned to the hospital at no cost
to the patient. In the case of missing follow-up data,
patients were reminded by mail or phone (≤ 2 reminders
altogether). Medical data (data on headache-related his-
tory and diagnosis) were documented by an electronic
software system (Medical Monitoring [13]) that was avail-
able in all three hospitals. Recruitment started in spring
2001, and collection of follow up data was terminated in
summer 2003.

Table 1: Overview of measures and times of administration

Variable 4 weeks before admission Admission Discharge 6 months after discharge

Pain intensity1 X X X
Pain disability2 X X
Days with headache/with analgesics3 X X
Affective pain4 X X X
Depression5 X X X
Physical and Mental Health6 X X
Sense of coherence7 X X
Satisfaction with health8 X X X
Health behavior9 X X
Global assessment of treatment success10 X X
Satisfaction with hospital stay11 X
General health status12 X
Internal health locus of control13 X
Trust in successful treatment14 X
Kiel Headache Questionnaire15 X
Headache Anamnesis and diagnose16 X

1 Numeric rating scale from 0 = no pain to 10 = maximum pain (modified from the German Society for the Study of Pain survey [23])
2 Sum score from German version of the Pain Disability Index PDI [24]
3 Number of days during 4 weeks reported in headache diaries (administered once daily); headache day means day with pain intensity > 0
4 Sum score (T-standard-value) "Pain affective" from the Pain Perception scale SES [25] for assessing emotional aspects of pain
5 Sum score (T-standard-value) of the depression scale ADS [26], the German version of the Center for Epidemiological Studies Depression Scale
6 Sum scores (T-standard-values) from the German version of the SF-36 [27] to assess health related quality of life
7 Total score from a short form of the "Sense of Coherence Scale" SOC [28]
8 Single item 'how satisfied are you with your health?' (5 categories from 1 = unsatisfied to 5 = very satisfied)
9 4 sum scores for the domains 'healthy food' (frequency of consumption of different food, like fresh fruit), 'physical activity' (frequency of different 
activities, like walking, biking), 'coping with stress' (use of relaxation techniques), and 'self-help' (frequency of self-applications like cold water or wet 
packs), built from an ad-hoc 46-item questionnaire on health related behavior
10 Single item with 5 categories (from 1 = very good to 5 = poor)
11 7 sub scores based on factor analysis of an unpublished 35-item questionnaire to assess satisfaction of in- patients
12 Item 1 from the SF-36, assessing the current subjective status of health (5 categories from 1 = bad to 5 = excellent)
13 Single item to capture the amount of self control of the course of the disease (5 categories from 0 = not at all to 4 = very strong)
14 Single item to estimate belief in a successful therapy (5 categories from 0 = not at all to 4 = very strong)
15 Patient questionnaire with 37 items [12]
16 Documented by physician using an electronic software system (Medical Monitoring [13])
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All patient data were forwarded anonymously to the coor-
dinating study center for statistical analysis. An ethical
review board was not involved because of the strictly rou-
tine character of the study as part of a quality assurance
program. All legal obligations for the protection of per-
sonal data were met, and patients gave written informed
consent.

Statistics
To visualize different outcomes in terms of a profile,
observed values were transformed to standard z scores
(with mean = 0 and standard deviation = 1) using the
overall means and standard deviations for the total
patient group before statistical testing. Effect sizes were
used to translate the before-after differences into a stand-
ard unit by dividing the mean difference by the standard
deviation of the difference [14].

Statistical analysis was explorative; hence results of statis-
tical tests are not interpreted as hypothesis testing. It
focused on analyzing differences between the three hospi-
tals (first main factor) with the difference scores (admis-
sion/discharge and admission/6 months after,
respectively) of the outcome measures as dependent vari-
ables. To test for differences between diagnostic sub-
groups (migraine alone versus tension-type headache and
combination of both, respectively) this factor was also
represented within the general linear model (second main
factor). Basic descriptive variables, baseline values and
outcome measures were tested for differences with regard
to the two main factors "Hospital" and "Diagnostic Sub-
group" and the interaction effect. To adjust for differences
in baseline characteristics amongst patient groups, varia-
bles with statistically significant (p < .05) findings for the
factor "Hospital" (age, education, internal health locus of
control, trust in successful treatment, previous treatment
with complementary/alternative methods, baseline values
for pain intensity, for days with headache and for the cor-

responding outcome, if appropriate, plus general health)
were added as covariates to the statistical model (analysis
of covariance). In case of a statistically meaningful "Hos-
pital" effect (p < 0.05, 2-sided) concerning the outcomes,
subsequent pair-wise comparisons with Bonferroni cor-
rection to adjust for error probability were provided.

The estimated impact of data loss for the follow-up query
was exemplified by the outcome measure 'number of days
with headache' (responder: at least 50% reduction with
regard to baseline). Patients without respective data were
assigned as non-responders.

According to the explorative character of the analysis,
sample size estimation was based on pragmatic aspects
like recruitment, expected study duration and expendi-
ture. Thus, a sample size of 125 patients per study center
was deemed adequate to reveal fairly reliable estimates for
the described differences.

Results
Data overview
A total of 567 patients were screened in the participating
hospitals for enrollment in the study. In hospital A, 126
patients were eligible for the study, hospital B had 151 eli-
gible patients, and hospital C had 103 (Table 2). All
patients with available data from the questionnaires both
at admission and at discharge and a completed baseline
headache diary were included in the statistical analysis.
306 patients met these conditions. The proportion of
patients with available follow-up data (six months after
discharge) differed amongst the three hospitals and
ranged from 55.0% in hospital B and 59.6% in hospital A
to 83.7% in hospital C (p < .05).

Patients
Nearly all patients (92.8%) were assigned the diagnosis
"migraine" and 45.4% had "tension-type headache" (not

Table 2: Overview of data structure

Number of patients
Hospital A Hospital B Hospital C

Screened for study 246 192 129

Meeting the inclusion/exclusion criteria 126 151 103
Missing data:
- Patient questionnaire missing at admission* 3 20 0
- Patient questionnaire missing at discharge* 14 14 5
- Baseline diary missing* 12 11 1

For main statistical analysis** 99 109 98

With 6-month follow-up data including headache diary 59 60 82

* multiple specifications possible
** patient questionnaires at admission, at discharge and baseline headache diary mandatory
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significantly different amongst the hospitals). The propor-
tions of patients with drug-induced headache were 2% in
hospital C and 23% each in hospitals A and B (p < .01).
Since more than one diagnosis was possible for diagnostic
classification, the rates for the single diagnoses do not add
up to 100 percent. As there were clear differences for the
distribution of diagnoses amongst the hospitals (p < .01),
we decided to split the patients into two subgroups for the
statistical analyses: one group included patients with just
migraine (54.6%) and the other included patients with
tension-type headache or a combination of both (45.4%).

The mean age of all patients was 48.4 (sd 11.1) years, the
majority of patients were women (88.6%). Amongst the
patients of the hospitals we observed statistically signifi-
cant differences in age, education level, use of drugs for
acute headache, previous experience with complementary
and alternative methods (CAM), level of internal health
locus of control, and in the degree of trust in a successful
treatment (Table 3). Furthermore, the diagnostic sub-
groups differed clearly with regard to subjective general
health status and to the way patients treat acute headache.
Significant interaction effects indicate that, for example,
health status amongst patients of both headache groups
was differently distributed within the three hospitals. Fur-
ther examples were previous CAM experience and internal
health locus of control.

The observed significant differences amongst the hospi-
tals for several variables caused us to consider them, in
addition to the corresponding baseline values (see
below), as potential covariates for testing outcomes.

Baseline status
Tests for baseline differences both amongst the hospitals
and between the diagnostic subgroups revealed a large
number of statistically significant differences for the
patients from the three hospitals concerning pain inten-
sity, number of days with headache, depression, sense of
coherence, satisfaction with own health and food habits
(Table 4). Patients' profiles from hospital C could be char-
acterized as showing the highest average pain intensity,
most headache days per month, highest depression, poor-
est sense of coherence, lowest health related satisfaction as
well as poorest food habits. Patients in the subgroup
"migraine" had the worst intensity of pain and suffered
from a higher degree of disability although they experi-
enced fewer days with headache, were less depressed and
showed a better mental health rating.

Treatment outcomes
At discharge from the hospital, patients generally bene-
fited markedly from treatment with regard to all outcome
measures for which data had been collected at this point.
Six months later, most outcomes showed effect sizes that

fell in the range of moderate effects (0.4 to 0.8), indicating
lasting and clinically relevant improvements (Fig. 1). This
finding was true for all three hospitals. The lowest effect
sizes were associated with the indices of health behavior
like physical activity or food habits.

Outcome profiles
At discharge from the hospital, after controlling for the list
of covariates, there was a statistically significant difference
(p < .01) amongst the hospitals in patients' global assess-
ment of treatment success (Table 5). Patients from hospi-
tal B rated the treatment more positively than those from
hospital A and those from hospital C. More significant dif-
ferences were found concerning the subscores for patients'
satisfaction with the hospital stay. For this parameter,
patients from hospital C were less satisfied in most of the
single dimensions of satisfaction than patients from the
other hospitals.

Six months after discharge from the hospital, statistically
significant differences could only be found for two sub-
indices of health behavior. Patients from hospital B
showed greater improvement in coping with stress, and
patients from hospital A were more successful in increas-
ing their use of self-help. There was a trend for significant
differences (p < .10) amongst the hospitals concerning the
increase in physical and mental health, favoring patients
from hospital A and B, respectively.

For the migraine subgroup, statistically significant differ-
ences could be found for a greater decrease of pain inten-
sity as well as a better overall rating of treatment success at
discharge from the hospital (Table 5). 6 months later,
patients with tension-type headache (alone or in combi-
nation with migraine) showed a more pronounced
increase in their use of self-help than patients with
migraine alone. The overall comparison of the three hos-
pital groups revealed a statistical trend to significant dif-
ferences concerning the total scores from SF-36. Testing
for interaction effects amongst the "Hospital" and the
"Diagnostic subgroup" did not show a statistically signifi-
cant result for any single outcome measure.

The graphical representation of outcome profiles was
designed to expose differences between hospitals (Fig. 2).
Here, the mean deviations of each hospital's patient group
for several distinct outcomes are shown in relation to a
reference range representing the grand mean (with 95%
confidence interval) of all pooled patients. The given val-
ues are standardized z-scores with their respective 95%
confidence intervals adjusted for covariates.

Figure 2 shows, with one exception, only slight differences
in outcomes amongst the patient groups at discharge from
the hospital. Six months later, the same outcomes led to a
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Table 3: Patients' profile for socio-demographic and medical history data; split for hospital and diagnostic subgroup (TTH = tension-type headache; m = arithmetic mean, sd = 
standard deviation); - not significant, * p < 0.05, ** p < 0.01

Providing hospital Diagnostic headache subgroup Significance testing

Hosp. A Hosp. B Hosp. C Migraine alone TTH or combined with migr. Total Between Between Hosp.X

N = 99 109 98 167 139 306 Hosp. Subgr Subgr

Age Years; m (sd) 51.8 (9.6) 46.3 (11.1) 47.3 (12.0) 48.6 (10.6) 48.2 (11.8) 48.4 (11.1) ** - -

Gender Female % 88.9 90.8 85.7 90.4 86.3 88.6 - - -

Education >12 school years % 24.2 34.9 18.4 25.1 27.3 26.1 * - -

Occupational status Employed % 63.6 67.9 65.3 66.5 64.7 65.7 - - -

Headache since Up to 5 yrs % 3.0 5.6 3.1 3.0 5.1 3.9

6 to 10 yrs % 13.1 10.2 14.3 10.8 14.5 12.5

- - -

11 to 20 yrs % 17.2 22.2 22.4 22.8 18.1 20.7

> 20 yrs % 66.7 62.0 60.2 63.5 62.3 63.0

Prophylactic treatment Drug treatment % 34.1 38.5 26.6 33.5 32.8 33.2 - - -

Non-drug % 73.9 67.0 70.8 73.2 66.9 70.4 - - -

Acute headache Drug treatment % 97.8 99.1 89.2 96.8 94.0 95.5 ** - -

Non-drug % 47.2 49.5 51.2 44.4 54.8 49.3 - - -

Previous treatment with CAM§methods % 59.1 79.0 83.2 77.6 69.7 74.2 ** - *

General health status m (sd) 2.50 (0.88) 2.61 (0.95) 2.48 (1.13) 2.64 (1.01) 2.40 (0.94) 2.53 (0.99) - * *

Internal Health locus of control m (sd) 1.87 (0.84) 1.83 (0.93) 1.48 (0.98) 1.70 (0.85) 1.76 (1.02) 1.73 (0.93) ** - *

Trust in successful treatment m (sd) 3.01 (0.76) 3.31 (0.77) 3.44 (0.61) 3.32 (0.69) 3.18 (0.78) 3.26 (0.74) ** - -

§ Complementary and Alternative Medicine
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Table 4: Comparison of baseline values at admission to the hospital, split for hospital and diagnostic subgroup (TTH = Tension-type headache; m = arithmetic mean, sd = standard 
deviation); - not significant, * p < 0.05, ** p < 0.01

Providing hospital Diagnostic headache subgroup Significance testing

Hosp. A Hosp. B Hosp. C Migraine alone TTH or combined with migr. Total Between Between Hosp. X

n = 99 109 98 167 139 306 Hosp. Subgr Subgr

Pain intensity m (sd) 5.8 (1.5) 5.7 (1.7) 6.5 (1.8) 6.2 (1.8) 5.7 (1.5) 6.0 (1.7) ** * -

Pain disability Index m (sd) 35.3 (15.7) 36.6 (15.6) 38.9 (15.3) 39.9 (16.4) 33.4 (13.6) 37.0 (15.5) - ** -

Days with headache Per 4 weeks; m (sd) 12.0 (5.5) 12.8 (6.2) 14.8 (7.0) 11.4 (5.5) 15.3 (6.7) 13.2 (6.4) ** ** *

Days with analgesics Per 4 weeks; m (sd) 7.8 (4.8) 9.5 (6.3) 9.0 (6.4) 8.7 (5.7) 8.9 (6.2) 8.8 (5.9) - - -

Pain affective T-values; m (sd) 58.6 (8.5) 56.9 (7.9) 57.5 (7.6) 58.8 (8.6) 57.7 (7.7) 58.3 (8.2) - - -

Physical Health# T-values; m (sd) 38.7 (8.0) 38.4 (7.7) 36.8 (8.9) 38.0 (8.2) 38.0 (8.2) 38.0 (8.2) - - -

Mental Health# T-values; m (sd) 42.0 (11.5) 43.4 (11.4) 42.0 (10.8) 43.7 (10.9) 41.1 (11.5) 42.5 (11.2) - * -

Depression T-values; m (sd) 53.8 (8.5) 51.9 (9.4) 54.7 (9.7) 52.1 (9.3) 55.1 (9.0) 53.4 (9.2) * ** -

Sense of coherence# m (sd) 64.2 (11.8) 65.7 (11.9) 61.2 (13.3) 64.8 (11.9) 62.6 (13.0) 63.8 (12.4) * - -

Satisfaction with health# m (sd) 2.1 (0.9) 2.1 (1.0) 1.8 (0.9) 2.0 (0.9) 2.0 (0.9) 2.0 (0.9) * - *

Healthy food# m (sd) 11.6 (2.8) 10.9 (2.6) 10.5 (2.4) 11.0 (2.5) 11.0 (2.8) 11.0 (2.6) * - -

Physical activity# m (sd) 5.9 (2.1) 5.6 (2.5) 5.4 (2.3) 5.7 (2.3) 5.6 (2.3) 5.6 (2.3) - - -

Coping with stress# m (sd) 3.4 (2.2) 3.2 (2.2) 3.1 (2.2) 3.2 (2.2) 3.3 (2.2) 3.2 (2.2) - - -

Using of self-help# m (sd) 0.9 (1.1) 0.7 (0.9) 0.8 (0.9) 0.9 (1.0) 0.7 (0.9) 0.8 (1.0) - - -

# higher values indicate better status
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more heterogeneous pattern but failed to fulfill the criteria
for statistical significance.

Calculated on the basis of patients with available data, the
proportion of patients that responded to treatment 6
months after discharge (at least 50% reduction in head-
ache days) was 40.7% from hospital A, 35.0% from B and
41.5% for C. Assuming that patients who did not partici-
pate in the follow-up query were non-responders, the
modified percentages were 24.2% for patients from hospi-
tal A, 19.3% for B and 34.7% for hospital C.

The final part of the outcome profile examines patients'
satisfaction with the hospital stay. The greatest differences
amongst the hospitals were seen for this aspect of the pro-
file (Fig. 3). While patients from hospital C showed
poorer adjusted satisfaction scores for most dimensions,
satisfaction with the hospital's equipment was better than
the average of all patients. Conversely, patients from hos-
pital B had the lowest scores for this parameter.

Discussion
Illustrated by in-patients with chronic headache, our com-
parative case study provided quality profiles with regard
to patients' characteristics and treatment outcomes for
three hospitals providing non-conventional rehabilitative

care. This approach, however, is only one part of a more
comprehensive provider profiling which also includes
aspects of infrastructure, intervention and activities in
quality improvement. It should be pointed out that our
results reflect the routine situation in rehabilitative care of
three defined providers selected for this case study. The
'natural' way of patient selection and entanglement of
treatment concept with the provider's way of putting it
into practice are a matter of fact in daily medical care.

Reliability and validity of the given results are the crucial
factors. As to the first point, we regard the sample size as
adequate to allow reliable estimates of treatment success
with reasonable confidence intervals. Nevertheless the
study might be underpowered, and it should be pointed
out that all findings concerning statistically meaningful
differences are related to the given sample size.

The samples reflected the 'average' headache patient of the
hospitals with a confirmed primary indication for rehabil-
itation. For the sickness funds 'migraine' is usually
accepted as indication which explains that nearly all
patients of the sample being assigned this diagnosis. The
high decline in the number of eligible patients after apply-
ing the inclusion criteria was due to the 4-week period
prior to admission to the hospital when recruitment was
only possible by means of unstructured paper documents.
The mandatory baseline phase also resulted in the
patients not being included in the study in a strictly con-
secutive manner. Problems in scheduling the hospital stay
prevented several patients from participating. There was
no bias for selection within each hospital as inclusion was
not suspected to be dependent on the expected success of
the therapy. A more serious problem arose from attrition
during the follow-up period. While the rate of patients
with available query data was barely sufficient at two hos-
pitals (55 to 60%), patients from the other hospital
showed a distinctly better rate (approx. 84%). This hospi-
tal had already implemented a routine follow-up query
since several years where patients proved to be in closer
relationship with the hospital. Whenever willingness to
participate and the success of the intervention are sus-
pected to be not independent, the possible impact of dif-
ferent participation rates must be taken into account.
Declaring non-participants as treatment failures thus led
to quite different results. Patients with available follow-up
data were more likely to be female and to show lower edu-
cation level. However, no other statistically significant dif-
ferences in baseline measures could be detected between
patients with and without follow-up data, respectively.
Anyway, to avoid uncertainty by missing data more efforts
should be made in future to minimize this weakness.

First analyses showed that patients from the three hospi-
tals were different in several respects, thus violating the

Effect sizes adjusted for covariates for differences between baseline and 6 month follow-up query; dark grey: Hospital A, grey: Hospital B, white: Hospital C (effect sizes below 0.4 indicate small effects, between 0.4 and 0.8 moderate effects and greater than 0.8 large effects)Figure 1
Effect sizes adjusted for covariates for differences between 
baseline and 6 month follow-up query; dark grey: Hospital A, 
grey: Hospital B, white: Hospital C (effect sizes below 0.4 
indicate small effects, between 0.4 and 0.8 moderate effects 
and greater than 0.8 large effects).
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precondition for direct outcome comparisons. By per-
forming analyses of covariance we chose a linear regres-
sion analysis based model in order to adjust for these
differences. We did not calculate propensity scores [15]
because both methods resulted in similar conclusions
[16,17]. Instead, we considered the definition of the rele-
vant adjustment factors and the choice of the indicators of
outcome quality to be more important. Random assign-
ment of a sufficiently large sample of patients to the three
providers would have minimized the likelihood for struc-
tural inequalities. However, such an approach failed
because of the common administrative rules of the reha-
bilitation system. Moreover, this kind of 'experimental'
comparison would be invalid with regard to everyday sit-
uation [18], as sickness funds usually try to honor
patients' preference for a certain hospital.

For treatment of chronic headache, there is a consensus
with respect to several important outcome measures, like
reduction in pain intensity, decrease in days with head-
ache, and decrease in pain-induced functional disabilities.
Rehabilitative interventions include a broader range of
factors affecting outcomes of care [19] and there is
demand for further outcome dimensions according to dif-
ferent intervention goals. This approach is in line with the
holistic concept of CAM methods which also takes into
account health-related psychosocial factors. That is why
we expanded the outcome profile to include other factors,
like quality of life, life satisfaction, sense of coherence and
selected items of health behavior. Though for many
clearly defined medical interventions there is an accepted
standard for outcome quality, this is not true for the reha-
bilitation of headache sufferers. Our quality profile may

Table 5: Results for testing the effects for outcome measures with respect to the factors "Hospital", "Diagnostic subgroup" as well as 
to the interaction term adjusted for covariates (Analysis of Covariance); - not significant, + p < 0.10, * p < 0.05, ** p < 0.01

Outcome 
measures

Factor "Hospital" Factor "diagnostic subgroup" Interaction "Hosp. X Subgroup"

Discharge 6-m follow-up Discharge 6-m follow-up Discharge 6-m follow-up

Pain intensity# - - * - - -
Pain affective# - - - - - -
Depression# - - + - - -
Global assessment 
of success

** 1,2 - * - - -

Pain disability# - - -
Physical health# + - -
Mental health# + - -
Days with 
headache#

- + -

Days with 
analgetics#

- + -

Sense of 
coherence#

- - -

Satisfaction with 
health#

- - -

Healthy food# - - -
Physical activity# - - -
Coping with 
stress#

* 2 - -

Using self-help# ** 1,3 ** -

Patients 
satisfaction scores:
Nurses care - - -
Physicians care ** 1,2 - -
Other therapies ** 2,3 - -
Health promoting ** 2,3 - -
Hospital's 
equipment

** 1,2 - -

Diverse aspects * - -
Information - - -
Satisfaction sum 
score

* 3 - -

#Differences from baseline
Posteriori comparisons (p < .05, Bonferroni adjusted) between hospitals: 1A-B 2B-C 3A-C
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not represent all of the potential quality indicators, but it
should be noted that our proposal included several well
accepted assessment instruments and a standardized com-
puter-based medical documentation system.

Statistical analysis concentrated on the comparison of the
results from the three hospital groups. Based on clinically
relevant improvements in headache-associated outcomes
which could be observed similarly in all patient cohorts
from the three hospitals, differences amongst hospitals
were rather minor. After adjustment for covariates, the
only significant result was a better global assessment of
the therapeutic effect at discharge by the patients from
hospital B. 6 months later; this effect was no longer
present. On the other hand, follow-up data showed that
the patients' capacity in coping with stress improved the
most in patients from hospital B, and the usage of self-

help in everyday life changed in favor of patients from
hospital A. Both findings reflect crucial points of the treat-
ment programs practiced in the corresponding hospitals.
More information on what happened to the patients after
discharge from the hospital would be necessary for a bet-
ter understanding of the different findings on short and
middle term effects. The diagnostic subgroup was an
important factor for the description of the patients and
baseline comparisons, but did not seem to play a role in
treatment results. Furthermore, it did not interact with the
factor "hospital", which means that both headache groups
benefited similarly in each hospital. The patients' satisfac-
tion at discharge from the hospital turned out to be the
most sensitive outcome. Hospitals were characterized by
clearly distinguishable profiles that indicated that patients
felt more satisfied with certain aspects in one hospital and
with other aspects in the other hospitals.

In the end, our case study offers more transparency regard-
ing the type of patients that came to the different hospitals
for treatment and the results that could be achieved. Qual-
ity profiles can be roughly screened for relevant differ-
ences a) between two hospitals whenever their confidence
intervals do not overlap, and b) with regard to a reference
(perfectly a gold-standard, if available) whenever the con-

Profile of different components of patients' satisfaction at dis-charge from the hospital; the graph represents mean z-scores (with 95% confidence interval) adjusted for covariates, values right of the vertical zero line mean better results compared to the grand mean of all three hospitals (?? hospital A, ?? hos-pital B, * hospital C)Figure 3
Profile of different components of patients' satisfaction at dis-
charge from the hospital; the graph represents mean z-scores 
(with 95% confidence interval) adjusted for covariates, values 
right of the vertical zero line mean better results compared 
to the grand mean of all three hospitals (• hospital A, ° hospi-
tal B, * hospital C).

nurses care

physicians care

other therapies

Health promoting

Hospital's equipment

Diverse aspects

Information

Satisfaction sum score

1,00,80,60,40,20,0-0,2-0,4-0,6-0,8-1,0

adjusted standard-z-scores (m with 95%-CI)

Profile of outcome quality consisting of four outcome meas-ures at discharge from hospital (above) and 6 months after (below); the graph represents mean z-scores (with 95% con-fidence interval) adjusted for covariates, values right of the vertical zero line mean better results compared to the grand mean of all three hospitals (?? hospital A, ?? hospital B, * hos-pital C)Figure 2
Profile of outcome quality consisting of four outcome meas-
ures at discharge from hospital (above) and 6 months after 
(below); the graph represents mean z-scores (with 95% con-
fidence interval) adjusted for covariates, values right of the 
vertical zero line mean better results compared to the grand 
mean of all three hospitals (• hospital A, ° hospital B, * hospi-
tal C).

pain intensity

SES pain affective

ADS depression

Global assessment
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adjusted standard-z-scores (m with 95%-CI)
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fidence interval of one hospital lies completely outside
the reference range (in our case pooled patients from all
hospitals). Using standardized scores for the different out-
come measures, results are directly comparable and inde-
pendent of different units and variances. However, it
should be noted that this is only valid in the context of
this case study. Repetitions of the study in these hospitals
as well as in newly investigated providers would mean
another point of reference for standardization. More rig-
orous data would be necessary to claim for a reliable and
stable standard of evaluation.

Comparisons with the outcomes of patients from conven-
tional headache units would definitely enrich our analy-
ses, yet an in-patient treatment is usually not available in
such facilities. For ambulant patients recent large trials on
acupuncture in Germany revealed similar effects in
migraineurs [20,21] but comparison with our patients
appears to be questionable.

Conclusion
Our proposal should contribute to the discussion of the
right way to comply with the legal requirements of com-
parative quality assurance. Chances and limitations of
such analyses demonstrate that comparing the quality of
medical care by league tables [22] poses a challenge both
from a methodological and a clinical perspective.
Although there was not a clear winner or loser in the com-
parison of the three providers treating in-patients with
chronic headache, the complex pattern of such outcome
profiles should aid decision-makers about which hospital
might have priority. Thereby preferences may be based on
different subjectively weighted aspects of quality. What-
ever the background and the motivation for questions
addressed to the providers may be, a transparent database
like this one should make finding answers easier.
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